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TOXICITY OF CHEMICAL BAITS AGAINST THE
SOLENOPSIS INVICTA! @
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ABSTRACT

Toxic baits of 402 chemicals were evaluated in the laboratory to determine
their effectiveness in controlling the red imported fire ant, Solenopsis invicta
Buren. No chemical bait was as consistently as effective as mirex for the
control of the red imported fire ant, although compounds ENT-27931,
ENT-27932, ENT-27933, ENT-27934, ENT-27935, ENT-27936, ENT-27937,
and ENT-62469 were promising and exhibited relatively consistent delayed
action over a 10 to 99-fold dosage. '

Mirex has been found to be the most effective toxicant for use in baits
against the red and black imported fire ants, Solenopsis invicta Buren and S.
richteri Forel, respectively (Lofgren et al. 1962, 1963, 1964, 1967; Stringer et al.
1964). Despite an extensive program for laboratory evaluation of alternate
bait toxicants, no other compound has been found to possess mirex’s consis-
tent delayed action over a 100-fold or greater dosage range (ie. Class V
compound) (Lofgren et al. 1967, Levy et al. 1973, Wojcik et al. 1973). Levy et al.
(1973) reported that although Shell SD23687 exhibited Class V mortality
against the imported fire ant when cold-aged before testing, the compound
was not consistently as effective as mirex in repeated laboratory tests. Field
tests have shown that it is ineffective against natural infestations of the fire
ant (Banks et al. unpublished).

Only 11 chemicals out of a total of more than 1500 tested toxicants have
demonstrated delayed action over a 10-fold to 99-fold dosage range (i.e. Class
IV compounds) (Lofgren et al. 1967, Wojcik et al. 1972, and Levy et al. 1973).
Most of these compounds have been mirex analogs and have not shown
consistent delayed toxicity in the laboratory and/or field tests.

This paper summarizes the mortality data of 402 bait toxicants which have
been evaluated in the laboratory to determine their potential for controlling
the red imported fire ant.

METHODS AND MATERIALS

Toxicants were tested in once-refined soybean oil at concentrations of 0.01,
0.1, and 1.0% against red imported fire ants collected from several mounds in
the Gainesville, Florida area. The evaluation procedures described by Lofgren
et al. (1967) and modified by Levy et al. (1973) were used for the tests.

All chemicals, with the exception of those compounds identified by En-
tomology Number (ENT) are listed by item number according to their
chemical name and structural formula in USDA Agricultural Handbook No.
340 (1967). The chemical names of compounds identified by ENT are given.
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Bait toxicants were classified by the following system (Lofgren et al. 1967).
Delayed toxicity was defined as less than 15% mortality after 24 hrs and more
than 89% mortality at the end of the test period.

Class 1.—Compounds that gave insufficient kill at the preliminary test con-
centrations (less than 90% kill at the end of the test period).

Class

Ta—Maximum kill 0 to 29%.
Ib—Maximum kill 30 to 59%.
Ic—-Maximum kill 60 to 89%.

Class II.—Compounds that killed too fast at the higher concentrations but ~
gave insufficient kill at the lower concentrations; that is, 15% or more kill after
24 hrs and 90 to 100% at the end of the test period at the higher concentrations
but less than 90% kill with the lower concentrations at the end of the test
period.

Class

ITa—Produced fast kill at 1.0%.
IIb—Produced fast kill at 0.1 and 1.0%.
IIc—Produced fast kill at 0.01, 0.1, and 1.0%.

Class III.—Compounds that show delayed action over a onefold to ninefold
dosage range.

Class

IITa—Delayed action occurred between 0.25 to 1%.
ITIb~Delayed action occurred between 0.025 to 0.1%.
ITIc—Delayed action occurred between 0.0025 to 0.01%.

Class IV.—Compounds that show delayed action over a tenfold to ninety-
ninefold dosage range. .

Class V.—~Compounds that show delayed action over a hundredfold or greater
dosage range.

; REsuLTs AND DiscussION

Results from the tests are shown in Table 1. No chemical bait was as
consistently as effective as mirex (5008) for the control of the red imported fire
ant, although compounds ENT-27931, ENT-27932, ENT-27933, ENT-27934,
ENT-27935, ENT-27936, ENT-27937, and ENT-62469 were promising and
exhibited relatively consistent delayed action over a 10 to 99-fold dosage.

The similar structures of the 7 phosphorothioic acid bait toxicants from
Hebrew University indicated that ortho, para, or meta substitution of one or
more bromophenyl or fluorophenyl radical(s) on the basic benzene con-
figuration did not increase delayed toxicity over a wider range of concentra-
tions. No significant additive or synergistic effect resulted when several of
these compounds were mixed at a 1:1 dilution at the 3 test concentrations. In
addition, these compounds, as well as ENT-62469 are basically phosphatic and
should not exhibit the environmental persistence (i.e. slow environmental
[ecological] degradability) that has been attributed to mirex and other
chlorinated hydrocarbon insecticides.
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Although many phosphorothioic acid compounds have been tested against
the imported fire ant in toxic baits (Lofgren et al. 1973), Nemacide ®
(Phosphorothioic acid, 0-2, 4-dichlorophenyl 0,0-diethy] ester), was the only
chemical in this group of compounds that has shown effective Class IV
delayed action in the laboratory. Field tests with Nemacide® gave poor
control of the imported fire ant (Lofgren et al. unpublished).

Since an alternate compound that can replace mirex for extended field
application is greatly needed, all bait toxicants exhibiting effective toxicity
(i.e. compounds exhibiting consistent Class IV or greater delayed action) will
be considered potential candidates for control of the red imported fire ant.
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